INTRODUCTION
Bursts of action potentials occur in oxytocin-secreting cells before parturition (Summerlee, 1981) and milk ejection (Lincoln & Wakerley, 1974) . For milk ejec¬ tion, the neurones exhibit an approximately synchro¬ nized discharge, each cell generating an additional 50-150 action potentials during the 2-to 4-s burst of activity. These bursts cause a pulse of oxytocin to be released into the blood sufficient to initiate the contrac¬ tion of the myoepithelial cells that precedes milk ejec¬ tion. However, when morphine is injected into a cerebral ventricle during lactation, the characteristic bursts of activity of the oxytocin-secreting cells, al¬ though unaffected, do not result in milk ejection (Clark, Wood, Merrick & Lincoln, 1979) . These results indicate that opioids can have a profound inhibitory effect upon oxytocin release from the neuro¬ hypophysis.
The dramatic nature of the opioid inhibition of oxy¬ tocin secretion has been demonstrated recently in our laboratory (Bicknell & Leng, 1982) . The experiments involved the measurement of oxytocin released from the perifused neurohypophysis after electrical stimulation in vitro. Reasoning that the electrical stimu¬ lation would also release the endogenous opioids con¬ tained in neural elements within the posterior pituitary (Rossier, Pittman, Bloom & Guillemin, 1979) (Wakerley, Noble & Clarke, 1983; Bicknell, Leng, Lincoln & Russell, 1984) .
Despite the evidence that the secretion of oxytocin can be regulated by neurohypophysial opioids, there is no clue about the physiological significance of this system. In the work to be described in this paper, we sought to test the hypothesis that the endogenous opioid innervation modulates the pattern of oxytocin release during parturition, one of the major established roles of the hormone. The experiments involved ob¬ serving the time-course of parturition in normal and stressed rats which were implanted with subcutaneous minipumps containing either naloxone or saline. A preliminary account of some of the results presented in this paper has been published previously (Bicknell, Dean, Dyer et al. 1984 the remaining 28 litters all contained at least eight pups. There were no significant differences (P>005; Mann-Whitney U test) between the naloxone-treated rats and the saline-treated rats in litter size (10-2+0-7 and 9-8 ±0-9 (s.e.m.) pups respectively), litter weight (62-4 + 3 and 61-5 + 2-1 g respectively), or in the latency to onset of parturition (527-6 + 2-6 and 527-3 + 2-6 h respectively). However, when the median interbirth interval was calculated for each of the 28 litters, the interval between births was found to be signifi¬ cantly shorter in the naloxone-treated group than in the control group (7-5+1-2 and 9-7+11 min for naloxone-and saline-treated rats respectively, Fig. lb intervals also showed a highly significant increase in the proportion of short intervals in the naloxonetreated group (Fig. ; <0001 ; Mann-Whitney U test on all 282 intervals).
In 16 of these rats, the median interval between births resulting from the second pregnancy shortened in the saline-treated group (mean 9-7 + 1-4 and 8-5 + 1-2 min for the first and second pregnancies respec¬ tively). By contrast, the median interbirth interval lengthened in the naloxone-treated group from 5-4+ 0-9 min in the first pregnancy to 7-4 + 0-9 min in the second pregnancy. Analysis of the times of delivery in relation to time spent in cage and observation chamber (Fig. 2) (Fuchs, 1969) . Labour can be induced in the rat by oxytocin infusions which produce uterine contractions indistinguishable from the contractions that occur during spontaneous labour, and the duration of oxytocin-induced labour is very similar to that of spontaneous labour (Fuchs & Poblete, 1970) . Labour can also be induced by stimulating the rat neurohypophysis to release endo¬ genous oxytocin (Boer, Lincoln & Swaab, 1975) , and spontaneous parturition is accompanied by increased plasma levels of oxytocin (Boer, 1976) and by increased electrical activity in the oxytocin-secreting neurones of the hypothalamus (Summerlee, 1981) .
Thus there is considerable evidence that, in the rat, neurohypophysial oxytocin plays a major role in parturition.
The decrease in median interbirth interval observed in rats treated with naloxone suggests that opioids may be involved in controlling the time-course of parturition. This evidence complements the recent finding of Gosden, Humphreys, Johnston et al. (1985) that morphine administered into a cerebral ventricle after the onset of parturition will prolong the sub¬ sequent time-course of parturition by about 2 h, and the finding of (Bicknell & Leng, 1982; Summy-Long, Miller, Rosella-Dampman et al. 1984) , that an opioid pathway projects to the neurohypophysis (Rossier et al. 1979) , and that opioid receptors are present in the gland (Simantov & Snyder, 1977; Lightman, Ninkovic, Hunt & Iversen, 1983) . The most unifying hypothesis currently available to explain these observations is that, in response to activation of the opioid projection to the neurohypophysis, the release of oxytocin is in¬ hibited by some unknown mechanism. We suggest that in our experiments naloxone may have prevented this inhibition.
The stimuli responsible for activating this control system remain unknown. We thought that opioids might be released to inhibit oxytocin secretion when the mother needs to delay birth as a response to a changing external environment. However, the lack of effect of naloxone on the time-course of parturition when rats were intermittently transferred between their cage and an empty glass chamber provided no support for this hypothesis, although a marked disrup¬ tion of parturition resulted from these transfers. When pregnant mice are subjected to this treatment, signifi¬ cantly more young are born in the cage than in the glass chamber (Newton, Foshee & Newton, 1966; Newton, Peeler & Newton, 1968) . We expected to observe this phenomenon in the saline-treated control rats and anticipated that the ability of the mother to avoid delivery in the glass chamber would be impaired in the rats exposed to naloxone. However, although more rats were born in the cage than the chamber we ob¬ tained no evidence that naloxone diminished the ability of the mother to select the familiar environ¬ ment. Perhaps the opioid pathways were not activated by the type of stress applied in the current experiment.
In women there is a rapid and significant increase in plasma concentration of ß-endorphin during the second stage of labour that is not related to perceived pain (Fletcher, Thomas & Hill, 1980 Electrophysiological studies on the conscious rat (Summerlee, 1981) 
